A METHOD FOR THE DETERMINATION OF THE DISSOCIATION CONSTANTS OF ACIDS WITH AN UNCALIBRATED GLASS ELECTRODE
In the development of acid-base titrations in non-aqueous media, the determination of acid-base dissociation constants and the establishment of the pH scale in the solvent of interest is very important.
By potentiometry with either the hydrogen or glass electrode in cells with or without a liquid junction, these dissociation constants can be determined over a wide rangei-3.
It is generally assumed' that the hydrogen or glass electrode should first be calibrated in solutions of known PH. prepared from either strong acids or from weak acids with known dissociation constant. To establish a pH scale in some solvents, it is thus necessary to determine at least one acid dissociation constant by means of another technique. For this purpose differential vapor pressure measurements. conductivity measurements or spectrophotometry are often used. In this paper it is shown that dissociation constants of weak acids can also be determined directly with an uncalibrated glass electrode.
THEORY
The dissociation constant of a weak acid in a solvent in which no ion pairs are formed, can be expressed by:
If the activity coefficient of the uncharged species is'assumed to be unity and the degree of dissociation is low, then the activity of the solvated proton is given by:
For a solution of a mixture of the acid and its salt (which is assumed to be completely dissociated), the activity of the solvated proton can be calculated from: ctti * n,ix = Ktts Q =r: Kttx cpj.
x X ' With the use of equimolar amounts of acid and its salt this reduces to:
The response at 20 "C of a glass electrode-reference electrode set following Nernst's law can be written as: 
EXPERIMENTAL

Solvettts
Acetcnitrile containing less than O.OIu/, water was obtained from Eastman. Dkmethylsulfoxide (Merck, reagent grade) was heated to 60 "C with barium oxide and potassium permanganate for 1 h; the mixture was then filtered and the DMSO was kept for 24 h over activated molecular sieve (3A, Union Carbide). Further purification of the DMSO was performed by vacuum distillation (3 mm. 42 "C), during which the middle 800/, fraction was kept. Finally the DMSO was kept over molecular sieve for 24 h and vacuum-distilled again. The water content of the end-product was less than O.Ol"/O (Karl Fischer titration). N,N-dimethylformamide (Me&k, reagent grade) was kept for 24 h over molecular sieve (3A, Union Carbide) and then vacuum-distilled (18 mm, 52 "C); the middle 80% fraction was used in the experiments. In all cases the cell was thermostatted to (20.0~Oo.05) "C.
Procedure
A sample of a standardized solution of the acid was placed in the cell and mV readings of the glass electrode set were taken at 5min intervals until a stable reading (within &OS mV) was obtained. This usually occurred within lo-20 min in the solvents used. except for DMF, for which GO-SO min were necessary. Then a calculated amount of base was added to give an equimolar amount of acid and its salt and mV measurements were continued.
,its salt.
In some instances buffer solutions were prepared separately from the acid and It was noticed. however, that reproducibility was then less good, probably because the electrode set has to be transferred from one solution to another, which can change its E& value 3. When not in use, the glass electrode was stored in aqueous buffer of pH 7,
RESULTS
AND CONCLUSIONS
The results of the e.m.f. measurements with the glass efectrode in water are given in Table I. Tables II, III the expression uu' =(KCFlx)* for solutions of the acid. This problem has also been encountered in connection with the conductance method'. but the potentiometric method compares favourably with this method as much higher concentrations of the acid can be used.
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SUMMARY
A method is presented for the determination of absolute pK,, values of acids in solvents with a high dielectric constant by potentiometry with an uncalibrated glass electrode; in the determination, the glass electrode becomes calibrated. The method has the advantage that it is rapid and simple. Moreover, the range of pK, values that can be determined by this method is about 3 pK units greater than for the direct conductivity method.
